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(54) CfSWO**] tt8HiOU3-*ltt**S* 



(57) «»] 

AfliSxxxUb7 • 3U (KTE.coli) * 
*©lfaD+; D >3V X&TPQQ) Stt^^fS^ 
;U3-^K**»* (BJITGDH) ©7 7 SSBcobX? 1 

Jftbfe8fcSES!PQQGDH»*ae**3- Kt*jie?fc* 

:J#4£sn**si!PQQGDHi*#s&K. 



[fllJj&ai] *Mii'iUk7 • 3'J (KTE.col 
i) S*otrDn*/U>«¥/>(aTPQQ) 
r*f;V3-XJR**** (ETFGDH) «J7 7 2#I*» 
6 7 7 8#g©73/SIE?lJ-AIa-Gly-Gly-His-Gly-Ser 
-Phe-©7 7 5#S«fcX5Pi/>^g£77.;i5*>. 

« <* ft* 7 3 7 g?SI3T-g}& t fc&^IIPQQGDHgp*® 6 
H£3- FTSJt&f- XttSttatfi* S^try^x 3 

2 ] tttfllt$0ttiag 1 *E«©i3ic*iMNG 

DH«ifiae?fcis^*ffeasti«i»«s!PQQGDi«3i6ae 

So 

[0 0 0 1] 

oy (UTFE.coli) S^cDtfan^y U 
TPQQ) ^^^Pgi-rs^n-T,^^^ (&.TGD 

TS^sLfegfe^UPQQGDHtCF^TSfcfflT^fp. <fct>i¥«ffl 20 
C«B.callSl3!5©PQQGDH©7 7 2#g#>£7 7 8#@© 
73ygEK3?iJ-Ala-Gly-Gly-His-Gly-Ser-Phe-©7 7 5 
#@©t:X? i v ! >g|»£7X/153 J >. 7X/^5^> 

y»»«r«ftbfciii3ESPQQ«a»fliMsafa»ft3 - n-r 
ftae^xttattae^s^^xsH. ****** 

MPQQGDeffl«JSfie?K:SE^*iasns*SES!PQQGDH 
[0 0 0 2] 30 

(J^TGOD) S>5^«^n-7,6 U>BUtt** 
BS£ UJTFG6PDH) &ffl^5®^C«fct)SS$nTVi 

**M£T § ij 5 y— ttfc S HfcfV-tf* K*#*r 40 
% Kaaof O fco £fcG0D&ffl V»* A-f tf-fc 

>U— ©M5B'&31*6*IT#&*», 

c t *» s sags© w^-xmm 

fc & ^ C t , * * Iri C <fc -3 Tfr28J 

dn**fcKSj»«4i;<5fli«tt*«*t3fe. G6P 

RjS*fc«»*Tf **NAD(P) £»b&ttttfcf 
[0 0 0 3] 



1WF1 0-243786 
2 

*fc UTPQQGDH©J&ffl#& I SttTV>*. PQQGDH«*t* 

T> #W#B^©JSffla*W#£*lTI^3. #ta3.coliS 
#©tfnp*/ U >**W*tf 
^SlEH^EPQQGIMBi-tflDStjSjie^a 6 ftTS 0 (AM. C 
leton-Jansen et al., J. Bacteriol. (1990) 172, 6308- 
6315) . SfcJ»ftSgtt©j«T»*A*Ji«rilt«:21fc*«»** 
ttTUS (K.Sode et al., FEBS Lett. (1995) 364, 325 
-327) Zizfrb, *«**JB<»*nTV»*. UfrU B.co 
1 i S*PQQGDH&^J!/n-X&ft©«<t%jKJSt5 £ fc*» 
S> (Ameyama et al., Agric. Biol. Chem. (1986) 50, 49- 
57) , SJM*JH!fe©£Tt?WH*«*o&. 
[0 0 0 4] 

£©PQQGDH£&& LT^*&£^:£ n a n ##T££ t* fcJgfflTf 
# 5 &^§!PQQGDH© K*i»W9Efefr ft o fc. E. co 1 i 
fi#©PQQGDH©^g£#A bfc^PSt© 5 ^SH^te© 
tt>8e>TSS^^SASC:i:Cfigajbfco IPS, E. coli 
S*©PQQGDH©7 7 2#g^6 7 7 8#@©73y$@H 
?iJ-A]a-Gly-Gly-His-Gly-Ser-Pne-©7 7 5#@©tX 
fy>M47XA7^>, 7XA5*>SS. 'fe'JX 

JftUfca«S!PQQGDB»S||gaf|*3- Kf Sfflfc? 43.J: 

PQQGDHff$3& St tt^;io - x J^©» i: tt» £ A £E 

t*jfl-e**. **-r*«fituT7 7 ssgwtx? 

T-tcGluconobacter oxydans (^3y;^^-^> 
**>X ; WTG. oxydans) &*PQQOHK&V>T*-0ll& 
»«T©7 8 7#aot^9 t 5?>38HS«»7X/'?7^F>a 
« K: i b fc^^^»©» ft# Htt^«Sai ©G. ox 
ydansS*PQQGDH©SSC#Stt»'Jt^Ti£< & D , 
3 - X £A^©H t ©KfctttfK < ft o fc £ H 5 W$ 
.^fc (AM. Cleton-Jansen et al., Mol. Gen. Genet. (199 
1) 229, 206-212) . Lfztf-oTCtDffi&m. oxydansfi 
*PQQGlJH(Z>a£SO|B«lfc*^Tasa:fi«*C&-3T^ 
$tf^.^nfc. G. oxydans© 7 8 7#@t*5^ 
.StX^>^f4E.coliS5f5PQQGDHCfe^TH7 7 5 
»B©73y*aatfctt3U G.oxydansS*PQQGDHt 
|SHtCtX?v ! >^Slf$.S (G.B.Cozier and C.Anlho 
ny, Biochei. J. (1995) 312, 679-685) , L^b, G.oxy 
dansfi*PQQGDH*^;^3-Xl^^^l•©«i:B^^^:^^:S^S 
b&^©CML (Ameyama etal., Agric. Biol. Chem. (19 
81) 45, 851-861) , E. col i &3fcPQQGDJM-?-©{)fi©$}<i: 
^KJSfSo Z.<T>Z.tfrt>s E. col i S^PQQGDH© 7 7 5 



oxydansl£*PQQGDH©7 8 7#@©hXf y>SS®t 
mtl$Mitt?T^2>t%Z.t>tirz. btztf-oT, E.coli 
fefcPQQGDH©7 7 5#g©fcX?v J :>'8l^£te©7$ /" 

^ft«*ofc<¥&T€£t>©Tia&*ofc. #fE93C 
^•t±5tr, E.colift*PQQGDH7 7 5#g©75./g$l 

©SKWgttHoS* 9 . G. oxydans4i*PQQGDHfc&^T 

[0 0 0 5] &^I!PQQGDH©$iiiiI-|5 ; f 

E&$PQQGDH©7 7 2#gfr£> 7 7 8 #B©7 5 /*8?E*y 
-Ala-Gly-Gly-His-Gly-Ser-Phe-©7 7 5SIOkXf 
S^SWSSri- KT5«U6EJU5* t 7^5*>. 7X/1 

SfLTl-sS. E.colia*PQQGDH©®g^tC*5V^T7 7 

5 * a © t x ^ s? > a a & n - ft * &s sa^'j s * 

U:3*X£l^3 1 r ; £l8UT7X,'153 i >\ 7X/l7^> 
-feU>. ^D-», XSl)5>>rt>&*R3tt*>73 

SKjKrFtlBSSbifc. H775N. H775D. 

H775S, H775Y33J;Ott775K<J:#£Lfc. 

[0 0 0 6] B5c^S!PQQGDH©ai3S*j4 
E.coliil#PQQGDH©7 7 2#g#>6 7 7 8#g©73v" 
^S5?iJ-A]a-Gly-Gly-His-Gly-Ser-Phe-©7 7 5#g© 

t^fy>iMt*t7^^7*>, 7x/-?5^>®, -feu 

T®m L &&£SPQQGDin»S5 6 n * it£ 

^^©•^^-T^XS FfcltAU £*l£E.coli 

attfciO. ft*S!PQQGra[*fIB-r«. 

[0 0 0 7] SSWIItt 
E.colifi*PQQGDH©7 7 2#g#>5 7 7 8#@©75/ 
i£iS^J-Ala-Gly-Gly-His-Gly-Ser-Phe-©7 7 5#B© 
tX?^>^**S7XA7=?>> 7XA°5*>St -t'J 

T?«jfti/&i»*iiPQQGiJH»*aa»*3-H-r5aef i 

C«-^*4KSft«i&SEaPQQGDH»«aa*tt»R#Jl 
tt id * H TSE**8# 2 ftX W 3E. c o 1 i a *PQQGDH £ fcj* 

a«afc^*«a»ffitt**«a 1 K*-r. cfte©& 
^pQQGDH«#vio-xuw©«£m5,^£'&sb& 

[0 0 0 8] 



[0 0 0 9] 

MUM KT. *«WR:*^^T*5SII&#«lclftM 
. &w. 

[0 0 10] ftfififfll 
10 &£^QQGDHft£?©*!$ 

*iSKJll©B. col i &*PQQGDH©$iIiie j ? & <b t 
fc«6t>T«fi#j|««ftJifcJ:0 7 7 5#g©tXifv 
>3S**3-K-raSt«S?ll*7^^7*>. 7X^7 

attaSKHfcltifcbfc. Sfc-f. ^^^-75X5 FpKFl 
8k (fflliitfc) fcE.coli DH5a&$PQQGDH©fltifi]ft&? 

(K.Sode and H.Sano. Biotechnol. Lett. (1994) 16, 45 
5-460) ©-$T&&AvaI-HindinitfJt£&*&#, - 
tt£x>7V- 1- tLfc. tl©'r>^'V"l-50{mol tS. 
20 Siift^Mutan-Express W-v M:#g©tVi'->3> 
v-5pmoi. U>BHbbfc*Ji3j2c:w-r^-y 
y r-77-f7-50pmol££& (20m 1) ©l/10ft©H* 
5; S©7--U>^A*-y77-ttfeCrl^U, 100 

Lfc. ft*. E0*«*2fcjRLfc*~ try h^-TV 

-«sKjte?©SMtcffi3-rs**sa9ij?:WL., 3' 

M©CGT-3 , ^e.5'ffi!j©5 , -AAA^T-/0 , f7 7 2#@©Alafr 
6 7 7 8#g©PheST©3 F^BlSSIf^. ±U 

30 ±ir&3-a©7>M-^£M£ii:3fc&©fc>©-t? 

tn*5«-|BJSK±tJl*, 7'7'fV-$7n-U 
>^*^-frfc. Hftfc3jtl©R|*y H?Xf>->3> 
/t77r"> 1 *il©T4 DNA U#~ if, 1 wI©T4 DNA 

E.coli BMH71-18 nmtSKTBfMg&U -iftUt -5:tg^£ 
froT7?X5 PtWHSStffc. *t', CUfr&H&tHl/ 
fc7?X5 r-*£E.coli MV1184fc^5?igj&Lfc„ J&U© 
^KJ;t)#e.nfcE.coli MVH84©nn--^f,7'5 
40 X5K£jftttJUfc. ^•L/T^ne©7 , 7X5 Hfct5^T 
S"-*X>X*fyv». g»£Lfcgft©»A£«Bly 
fco C ©Sf Jt * ^-^^PQQGDH©«^jig^ ©Ava I -Hind I 
IlWffl-tAn**., iS«l!PQQGDB©afi?*«jStfc. 

[0 0 11] *M^J2 
&^S»*©4^ 

T*SpTrc99A (7 7JKy7tt) CW?D-Z> 

Ig^^bfeE.coli PP2418& (AM.Cletoa-Jansen et a 
50 1. I. Bacterid. (1990), 172, 6308-6315) fc^RiStfe 



hit, z.ft*®mz\%rt>7 vvvrfhy, o.sxmm 

X*7, 0.5XNaCI»6A«L«ttT9ltlEtt»««tt 
«*CttI01©4±77-^>^-KW-10C-FPMH 
I (H^y/W^-vXxAifc^) §JB^fc. 450ml ©L$ 
» (7>K'>U> 50/ig/mU i'P5A7x=3-;H0 

iS«L-fcffl#:S7T-^>^-*©. lOmMMgCl,, 500 
jtiMPQQ**tT7 10L«fflfc«Mbfc. «*MSS^*92 

Wrnm?-f v7n Kjwtin?}' h -> h zwmm. sure 

(BOOOXg, 10fl\ 4-C) Tr»te*|giKU 
£©»#:£0.85%NaCligMT2!IIft^t-£. **bfc« 
#*7l/>^7 P UXT»b, ftb#tt (lOOOOXg. 1 
5#, 4C) T'*«#©M&£|&4cUfco z:n©j:i»e 
nt^M (160500Xg(40000r.p.m.K 90#. 4<C) 
L, |»B#*#&. !:nM.«(»A)-h5-f H> X-100 
5mMMgCl, 10rilU>tt»fffl£ PH7.0&, £ Wl^StlOOmg 
te»U lnlfc&*J;5C:liDA-C*±-C30«-M*»b. flt 

U tt&tlfcft}MlH#« 1 X(w/v) h^-f h> X-100 
5iDMMgCl, 0.2MKC1 lOnHU pH7.0£. ^>/1 

£Sf lOOmgteft U 1 ml KfcS.fcd tJD>LT3K±t?30^ 

ffliH#S0.1S5(w/v)Triton X-100 KtaM'J PH 

7.0Tr-*a#f-r«. a*fixfc*>^*o.«(w/v) 1-5 

-f h>X-100 10nHU>BMKffffi PH7.0 (-e^tfttbfcii 
nvh^57^-/fl^*?ATSKgel DBA 
E-TOYOPEARL 650M <*y H*5££4t) MtStfc. C 
1 %(w/v) h7-f h>X-100 IOnli'J >&ISff 
pH7.0*750nl«Ufc«, 0-0. 1MKC1 S^frO. l*(w/v) 
Yv-i h> X-100 10oiMU>mg« pH7.0Sffllr». # 



^Sitffi^^fc. 8fEaa5nl/Bint?ffo&. CttTfcS 
tlfc»ttB»*0.«(fA)h?'f h>X-l00 lOmMU >g? 

wc^-ft»SESP(iQGDHaa«*»#6n*. 

[0 0 12] ^ffi^J3 
^*?S14©f!l^ 

»*fi§tt©»lJ£ttO.Z!i:(w/v) h5K h> X-100 10mMU> 
pH7.0*fc*5V^TPMS (7it^ hit;i/7 
x-h) -DC1P (2. 6-^DP7xy-;M'>h*7x 

io Dcip©600nm©®3frg^{fc;£i£»u 
*©K)fc«©tt'>»«£**©E»&aK£Lfc. £©i: 
*. 1 #«UC 1 /in»l©DCIP*««7C*n«#*ffitt6 1 
a.--/bthft. DClP©pH7.0C*3tt^ ; 6;l/@5:3 ! £ 
««16. 3mM-l£ hfc. WJEK:tt##3fc*IKJV-1200 

[0 0 1 3] $ffi*|4 
£Jt»J*tt©fcW 

83ft©tt9KBX& 5 mMPQQ, lOmMMgCU #£TT 1 B# 
BH±#nflsUfc. 11*1*187 jiir^ftU 3 /xl© 
20 ffittlSm (6mMDClP 48 W l, 600mMPMS 8 /a 1, 0.2* h 

h>10mMU PH7.0 16^1) t&mB£0&W& 

[0 0 14] ftttMS 
^3-X©##T 

&^gJPQQGDHS:ffi^T^;i/3-X«:»Wbfc^»J*gl 

kc^-t. #8^±&©**i£tt©iiftttfcipi;. dcip 

06OOnn©!R3t«©Sgft*»*ibfc. B 1 fcSSft* 

30 CSiW&AS. 
[0 0 15] 

m 1 ] i&l£g«igiii©2SJC#JI14 



£ St 




E.colifcfcPQQGDH 


B775N 


H775D 


H775K 




100% 


100% 


100% 


100% 




30% 


1% 


0% 


0% 


D-#5# h-7, 


38% 


2% 


0% 


6% 




48% 


4% 


1% 


16% 




14% 


5% 


3% 


23% 



[0 0 16] 

H775N 5' -CC-AAA-TGA-ACC-GTT-ACC-GCC-TGC-GG-3' 
H775D 5' -CC-AAA-TGA-ACC-GTC-ACC-GCC-TGC-GG-3' 
H775S 5'-CC-AAA-TGA-ACC-GGA-ACC-GCC-TGC-GG-3' 
H775Y 5" -CC-AAA-TGA-ACC-GTA-ACC-GCC-TGC-GG-3 1 



H775K 5' -CC-AAA-TGA-ACC-TTT-ACC-GCC-TGC-GG-3' 

^©acsi/fc^-yyh7*5-f7-Batt*fi 

?©«aflfc«Sr«ittEH**U 3'ffliJ©TGC-3'fr 
66'«©S'-AAASTf**7 7 2*§©AUlfi»& 7 7 8#g 
©PhetT-©^ F>©*M$iT-&3. 

m 1 ] #BWIC«S^l!PQQOT©»3^ttiiOl' 
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TI Modified glucose dehydrogenase - allows sensitive and selective 

Quantitative determination of glucose. 
DC D16 D17 
IN SODE, K 

PA (HAYA-I) HAYADE H; (LIFE-N) LIFESCAN INC 
CYC 2 

PI JP 10243786 A 19980914 (199847)* 5 C12N015-09 <- 

US 6103509 A 20000815 (200041) C12N009-04 

ADT JP 10243786 A JP 1997-61727 19970303; US 6103509 A US 1997-923109 19970904 

PRAI JP 1997-61727 19970303 

IC ICM C12N009-04; C12N015-09 

ICS C07H021-04; C12N001-21; C12Q001-32 

ICI C12N015-09, C12R001 : 19; C12N001-21, C12R001 :19; C12N009-04, C12R001:19 

AB JP 10243786 A UPAB: 19981125 

A gene encoding a modified PQQDH enzyme protein or a plasmid containing 
the gene in which 775th histidine residue in 772nd-778th amino acid 
sequence of Ala-Gly-GIy-His-Gly-Ser-Phe of glucose dehydrogenase (GDH) 
with a coenzyme of pyrroloquinoline quinone (PQQ, methoxatin) derived from 
Escherichia coli is replaced with an amino acid residue of Asn, Asp, Ser, 
Tyr or Lys is new. Also claimed a modified PQQGDH enzyme protein produced 
with the modified PQQGDH structural gene. 

ADVANTAGE - The products allow highly sensitive and selective 
quantitative determination of glucose. 
Dwg. 0/1 

FS CP I 

FA AB 

MC CPI: D05-A02C; D05-H09; D05-H12B; D05-H12E; D05-H17B3; D06-G 



